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The term "remote sensing," first used in the 
United States in the 1950s by Ms. Evelyn 
Pruitt of the U.S. Office of Naval Research, is 
now commonly used to describe the 
science—and art—of identifying, observing, 
and measuring an object without coming into 
direct contact with it.

- NASA Earth Observatory
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Credit: James Wallace Black, 1860

“Boston, as the Eagle and Wild Goose See It”
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Credit: White Sands Missile Range/Applied Physics Laboratory, 24 October 1946

First Photograph of the Earth from Space
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Credit: NASA, Lunar Orbiter, 23 August 1966

First Photograph of the Earth from the Moon
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Hubble Space Telescope (HST) Ultra Deep Field Image 

Credit: NASA, ESA, and G. Bacon (STScI), 2014
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Related Video

Credit: NASA, ESA, and G. Bacon (STScI), 2014
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The James Webb Space Telescope (JWST), to launch in 

2019, will see further back in time than any other any other 

observatory before

Credit: NASA, May 2017
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Until recently NASA spaceflight missions have generally 

served a singular need

…that of science/research
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However,

…The times are a changin’

- Title of song by Bob Dylan,

2016 Nobel Prize for Literature
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Combining system 

engineering expertise 

with advanced 

technologies and 

science expertise to 

provide reliable and 

accurate information 

(e.g., science data 

applications)

A Concerted Effort at JPL

Credit: Caltech/Jet Propulsion Laboratory
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Remote Electronics 

Module (REM)

Optical Bench 

Assembly (OBA)

Baffle/Calibration

Assembly (BCA)

Telescope Opening

Primary Instrument 

Assembly (PIA)

Vent Pipe

Orbiting Carbon Observatory-

2 (OCO-2)

Credit: Caltech/Jet Propulsion Laboratory
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(Basilio, Pollock, Hunyadi-Lay, 2014)
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Credit: NASA

Credit: NASACredit: Orbital Sciences Corporation

Credit: NASA/Jet Propulsion Laboratory

02 July 2014 Launch
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From Ground Test (April 2012) In-Flight Data (06 August 2014)

Beautiful ‘First Light’ Spectra

(Basilio, Pollock, Hunyadi-Lay, 2014)
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Credit: ESA / U. Rascher, Forschungszentrum Jülich
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Science Data Application:

Contribution to Agricultural Research 

• Terrestrial Gross Primary Production 

(GPP) is the largest global carbon flux

• Ground-based GPP compared with 

space-based SIF

• Linear GPP-SIF relationships were found 

that were robust in both space and time

• GPP derived from SIF found to be a 

better regional-scale estimator than that 

obtained through tall towers alone or 

other space-based measurements

(Wood et al., 2016)
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(Famiglietti et al., pre-publication 2017)

Western States Water 

Mission (WSWM)

(Reager, CUASI presentation, 2015)
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Water is Always of Interest in the West!
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System Highlights

• Flight project approach to development and validation

• Input of space-based, airborne, and in situ sensor data

• Use of land surface models

• Multi-sensor data assimilation

• High (hyper-scale) spatial resolution

• Down-scaled estimates of groundwater

• Uncertainty quantification

• Data science (scalability, analytics, and visualization)
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Twin GRACE Spacecraft

Credit: NASA/Caltech-Jet Propulsion Laboratory
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Data Assimilation Improves the

Estimates of Total Water Storage (TWS)

(Stampoulis et al., pre-publication 2017)
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Credits: Canadian Space Agency/NASA/JPL-Caltech Credits: Canadian Space Agency/NASA/JPL-Caltech

• How does subsidence correlate with estimates of groundwater availability and well 
depth measurements?

• What level of rebound was observed during the 2016-2017 water year?

Science/Research:

NASA Research on Land Subsidence Due to Pumping of Groundwater

CA Central Valley CA Aquaduct Near Huron
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Potential Science Data Application:

Augmenting the data-information found in the State of 
California Groundwater Information Center (GIC)

Credit: State of California Department of Water Resources (DWR)
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Potential for [Better] Informed Decision-Making:

What stage of water conservation measures should be 
employed this water year?

Credit: Metropolitan Water District of Southern California, 2010
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Near-Earth Object Camera (NEOCam)
[Proposed Mission]

Credit: NASA/Caltech – Jet Propulsion Laboratory

✓ Science Data 
Application

✓ Science/Research

✓ Informed Decision-
Making

Pre-decisional information for discussion purposes only
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We must seek to maximize the rate of return 

on investments by serving the needs of 

science/research, data applications, and 

informed decision-making

- Ralph R. Basilio

Presentation to the National Academies

Board on Earth Sciences and Resources (BESR), 09 May 2017 
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Thank you to:

Dr. Pierre Gentine,

Department of Earth and Environmental Engineering,

Columbia School of Engineering and Applied Sciences (SEAS),

faculty, researchers, graduate students, and other attendees

Dr. Ralph R. Basilio

E-mail address: Ralph.R.Basilio@jpl.nasa.gov

Office: 818.354.3228


